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Agroinnova is a Centre of
competence established at
the University of Torino in
2002.
Agroinnova carries out basic and
applied research, as well as
knowledge and technology
transfer, life-long learning and
communication on up-to-date
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The REFERTIL partnership is bringing experts, researchers and SMEs industrial
partners from a variety of sectors together with local stakeholders.
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The REFERTIL project focused on:
recycling of byproducts and bio-wastes into safe
biochar and compost that reduce the
dependence on mined, non- renewable &
imported Phosphorus/Nitrogen supply,
developing science & proven industrial
technology for safe & economical transformation
of the organic by-product/waste streams from
Europe’s agriculture and food industries,
contributing to the international
standardization and legal permitting of
biochar/compost products, and
biochar/compost policy support to the European
Commission DG GROW + other DG’s for









• plant and/or animal bone biomass origin,
• stabile carbon carboniferous material,
• used for mandatory EU/MS Authority permitted ecological soil
enhancement, and eco-safe carbon negative applications.
BIOCHAR PRODUCT is:
• a labeled and full value chain safe product,
• having producers product responsibly guarantees,
• meets all the EU/MS product criteria for production and
product permits (including REACH).
INPUT SUSTAINABLILITY CRITERIA: The feed material:
• not from primarily and secondarily land use,
• not competing with human food and animal feed,
• having environmentally sustainable logistics.
How biochar is made?
University of
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There is no one fit for all biochar technology solution
BIOCHAR PROCESSING: pyrolysis – carbonization process in reductive
(indirectly heated) thermal conditions, 450°C - 850°C (usually around
550°C material core).
ABC Animal Bone bioChar processing require by higher efficient
thermal processing, complex and higher level of technology, than
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Plant based biochar (PBC)
Soil improver, 
growing media
• Made from plant based biomass
materials
• > 90% stabile C content
• High water holding and nutrient
retention capacity but, neglible P 
and Ca content ( no direct soil
fertilization effect)




soil improver, growing media
• Made from food grade category 3 
bones
• 90% mineral content – 10% C
• 30% P2O5 + 38 – 42 % CaO, Mg, K
• Slow release direct organic fertiliser
• Dose: 0.2t/ha - <1 t/ha
ABC: macroporous
50 nm– 63,000 nm
PCB: micro – mesoporous
1-50 nm
Natural science result scale up system
University of
Torino
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271 pages biochar policy support report submitted to the EU
Commission:
•Integration of the REFERTIL biochar applied scientific research, industrial
engineering, legal and economical aspects.
•Uniting all the knowledge and experience generated during the REFERTIL
project time.
•Biochar legal aspect overview and evaluation.
•Biochar economics sustainability evaluation under market based commercial
conditions.
•Development of harmonized and standardized analytical
measurements for determination of the physic-chemical properties,
potentially toxic element content and organic pollutants in the biochar
materials.
REFERTIL Objective: providing a strong policy support for the EU
Commission in revision of the Fertiliser Regulation (Reg. EC No.
2003/2003) and possible inclusion of biochar - as safe organic




REFERTIL – Alba, Italy
ECI Biochar
22nd August 2017
RATIONALE FOR REFERTIL RECOMMENDED LIMIT VALUES AND QUALITY 
CRITERIA FOR BIOCHAR PRODUCTS
1. SAFETY & QUALITY: There should be no overall adverse environmental, ecological
and human health impact from the use of biochar products in the open soil
environment:
• Clear and strict definition of the biochar product quality.  N-P-K minimum
nutrient content key indicator.
• Clear and strict definition of the limit values for contaminants:
•PAHs: Target pollutants - key indicator.
•Potential toxic elements: target pollutants key indicator.
•PCB7: indicator also for PCDD/F. 
2. MARKET REGULATION: poor quality biochar products must be excluded from the
market.
3. AUTHORITY CONTROL: Authority permits (according to EU/MS regulations) +
REACH for production and use biochar over 1 t/y capacity.
4. BIOCHAR PRODUCTION criteria for safe biochar production.













The REFERTIL partner “The
Environmental Testing
Laboratory of WESSLING”
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Biochar policy support: field trials on 
the use of biochar
Biochar use
Increased CCI by animal bone char: biostimulation and plant growth
promotion
Fertilization effect at higher dosages
Effects of two types of biochar applied to a soil on cucumber
*Tukey’s HSD (P<0.05), for values belonging to the group ABC-HU (animal bone char)








 Increased P uptake with compost, ABC, BCDE
 Increased K uptake with compost, BCDE
 Same results in 2014 & 2015
Courtesy of Dr. Joeke Postma, Wageningen University
University of
Torino
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Biochar suppressiveness on vegetable crops in pots
Effects of two types of biochar applied to a soil against Pythium ultimum on cucumber
*Tukey’s HSD (P<0.05), for values belonging to the group ABC-HU (animal bone char)
** *Tukey’s HSD (P<0.05) for values belonging to the group BC-DE (plant based biochar)
University of
Torino
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Microbiologial enrichment of biochar
Selected mycorrhial fungi can be combined with biochars and usefully applied
in agri- and horticulture
Courtesy of Prof. Henning von Alten, Leibniz University of Hanover, Germany
University of
Torino
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Microbiologial enrichment of biochar
Courtesy of Dr. Joeke Postma, Wageningen University
Addition of antagonists using:
• Compost
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Addition of Pseudomonas chlororaphis 4.4.1 
improved the suppressiveness of the control 
potting soil and ABC amended potting soil
Integration of the use of biochar and 
compost in field





















































REFERTIL – Alba, Italy
ECI Biochar
22nd August 2017
• EU available and economically important bio-waste feed
materials characterization.
• BAT technical-economical-enviro evaluation of 7 biochar
and 15 compost treatment technologies.
• 2000 tons input bio-waste treatment from which 600 tons
different types of high quality compost production.
• 100 m3 of different types of biochar production from different
inputs.
• Three economically important food crop plant growth
field tests in 6 counties.
• Completed biochar full industrial production technology,
development of EU/MS mandatory permit schedules.
Conversion of science into economical technology knowledge.
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The REFERTIL (289785) Collaborative project is co-
funded by the European Commission, Directorate 
General for Research, within the 7th Framework 
Programme of RTD, Theme 2 - Food, Agriculture 
and Fisheries, and Biotechnology.
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